Antioxidative and anti-inflammatory actions of docosahexaenoic acid and eicosapentaenoic acid in renal epithelial cells and macrophages.
Oxidative stress due to excessive reactive species (RS) and weakened antioxidant defenses is causally associated with inflammation and inflammatory mediators. To investigate the effects of the major fish oil ingredients, docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), on oxidative stress-related inflammatory status, we conducted in vitro experiments utilizing rat renal epithelial cells (NRK-52E) and murine macrophages (RAW 264.7) by assessing their effects on the generation of cyclooxygenase (COX)-2-derived and xanthine oxidase (XOD)-derived RS, reduced glutathione (GSH) levels, and antioxidative enzyme activities. Additionally, 6-keto-prostaglandin (PG) F1alpha, PGE2, and nitrite levels were measured in lipopolysaccharide-stimulated RAW 264.7 macrophages. Results showed that the generation of RS from arachidonic acid through the COX-2 and XOD pathways was effectively suppressed by DHA and EPA, while GSH levels and antioxidative enzyme activities were significantly enhanced by DHA and EPA. Furthermore, levels of inflammatory mediators (thromboxane B2, PGE2, and 6-keto-PGF1alpha) and nitrite were effectively down-regulated by DHA and EPA. These results strongly indicate that DHA and EPA exert antioxidative and anti-inflammatory actions by reducing the cellular levels of RS, pro-inflammatory mediators, and nitrite levels and by maintaining higher GSH levels and antioxidative enzyme activities.